. Locations of dune fields where movement has been detected (white triangles) and where no movement has been detected (black triangles) overlaid on Mars Orbiter Laser Altimeter topography. TARs are not included.
presence of seasonal volatiles [2, [13] [14] [15] . The general difference in elevation of the N lowlands/global dichotomy and the S highlands may also contribute to the greater number of active bedform detections in the N hemisphere. Previous studies have suggested that bedforms at high S latitudes may be stabilized by agents (i.e. ground ice) acting over longer periods in comparison to the north polar region [16] . Here we focus on dune fields at latitudes south of 40° S (Fig. 1) .
Mobility and modification of dunes and large ripples in middle to high southern latitude dune fields: Investigating aeolian bedform mobility ( Fig. 1) and modification (i.e., apparent presence/lack of superposed non-aeolian features [16] ; Fig. 2 ) provides insight into the interplay of aeolian and non-aeolian processes, conditions associated with these processes, and potentially how they may have changed over time. Out of 71 locations examined in our study area, roughly 65% of the dune fields show evidence of wind driven movement or bedform migration with decreasing evidence of movement with increasing latitude. Only ~25% of the sites between 40-60° S latitude appear to be inactive, but that increases to ~50% of sites south of 60° S, and >60% of sites south of 70° S that show no detectable movement (Figs. 1 and 3A) . Large ripples also show a slight decrease in migration rate at higher latitudes (Fig. 3B ). However there is a broad range of migration rates (mobile large ripples are observed at a wide range of latitudes), suggesting regional variation in activity; the highest migration rates in our study area (>0.6 m/per Earth yr) occur in Noachis Terra and Icaria Planum and may be related more to regional trends in wind strength.
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Looking from 50-90º S, [16] mapped and categorized dune fields into six morphological classes based on an inferred level of stability based on the apparent presence/lack of superposed non-aeolian features and apparent degree of degradation by non-aeolian processes (Fig. 2) . Analyses were completed using Thermal Emission Imaging System visible (THEMIS VIS), Context Camera (CTX), and Mars Orbiter Camera (MOC) images (stabilization indices (SI) 1 through 6 in Fig. 2 ). Here we extend this investigation to also include dune fields between 40-50° S. The morphological analysis revealed a trend toward increased stability or non-aeolian modification with proximity to the south pole, with the first signs of stabilization appearing at ~60º S (at SI=2 in Fig. 2) [16] .
Combining morphological analysis results with mobility data, we find a clear trend of decreasing sand mobility in dunes with increasing SI and proximity to the south pole (Fig. 3) [4]. Dune fields with lower (more active-appearing) SIs are more active while those with higher SIs (5-6, less active-appearing) are dominantly inactive. All dunes observed to migrate are located at relatively low latitudes and have an SI of 1. Interestingly, while nearly all dune fields with an SI >3 show no evidence of movement, most with an SI of 3 exhibit migration. Migration rates also generally decrease with increasing SI (Fig. 3B) [4] .
Altogether, high S latitude bedforms generally show a decrease in sand mobility with increasing latitude and prevalence of morphological characteristics of non-aeolian modification suggesting stability (Fig.  3) [4]: 1) both dunes and ripples are more likely to be mobile at lower latitudes, although some high-latitude ripples are actively migrating, 2) dune fields with low SIs (≤3) are dominantly active while those with higher SIs are dominantly inactive, and 3) results suggest a possible slowing of bedform migration rates with increasing latitude and SI.
There is an average increase in elevation of the dune locations with increasing S latitude. Thus results are consistent with the more global trend of decreasing bedform mobility with increasing elevation (and pressure), and point to elevation as a possible contributing factor. The change in dominance of active bedforms to those that are inactive, as well as the morphological shift in dunes towards stability and increasing nonaeolian modification (SI = 2), both occur at ~60º S and coincide with the edge of high concentrations of H 2 Oequivalent hydrogen content observed by the Neutron Spectrometer [17] , Thus results from this study are also consistent with previous morphological studies that have suggested that high S latitude bedforms are stabilized by agents, such as ground ice, which likely limit sediment movement (i.e. sand availability) [16] . Actively migrating bedforms in dune fields with morphologies consistent with both stability and activity (i.e. migrating ripples with an SI of 3) may suggest possible competing influences of aeolian and nonaeolian processes (i.e. polar processes), or perhaps a temporal shift from earlier conditions dominated by polar processes to a recent increase in aeolian activity.
Acknowledgments: This research was supported by NASA MDAP Grant NNX14AO96G. Fig. 2 ). Note that ripples are only mobile in one dune field with SI=3, and that migration rates are lower in dune fields with high SI (and possibly high latitude) [4] .
